Abstract: Cash dividends and rights issues on the Istanbul Stock Exchange are commonly accompanied by large stock dividend payments. This paper tests the proposition that stock dividends have no effect on company value, using a novel GARCH process with event-related intercept terms to capture induced changes in the volatility of stock prices. Returns rise in advance of stock dividend payments, but this effect becomes statistically insignificant when proper allowance is made for heteroscedasticity. Volatility rises after stock dividend payments, and this is attributed to persistence following exceptionally large price movements around the ex dividend day, rather than to any transitory rise in the unconditional returns variance. The study does document some irrationality in responses to cash dividends, with prices rising/ falling after increased/ decreased dividend payments, rather than after the much earlier dividend announcements.
I. INTRODUCTION
This study examines the behaviour of the prices of leading shares traded on the Istanbul Stock Exchange (ISE) in the weeks before and after the payment of stock dividends. We apply an event study methodology using pooled cross-sectional and time series data, with the novel twist that price movements through the event window are assumed to follow a mixture of GARCH processes. This allows us to measure and test the significance of stock dividends for both the level and volatility of share prices, and to control for the effects of the simultaneous payment of cash dividends.
In the United States stock splits and stock dividends are rare events, affecting in any year only about 5-15% of all traded stocks. These events tend to be triggered by particular firm characteristics -a sustained rise in price relative to the market, in the cases of stock splits, and a low dividend yield in the case of stock dividends (Lakonishok and Lev, 1988) . Stock dividends ("scrip issues") and stock splits simply increase the number of shares in a company and so should reduce their value pro-rata, since the dividend or split does not in itself add value to the company. However, the prices of shares in US companies which announce a stock split typically rise in advance of the split (Fama et al, 1969; Grinblatt, Masulis and Titman, 1984; Lakonishok and Lev, 1987) , and become more volatile afterwards (Ohlson and Penman, 1987) . Increased volatility is also found in the studies of implied variances in the prices of options on splitting stocks by French and Dubovsky (1986) and Sheikh (1989) . The rationale for the pre-split run-up in price is that investors interpret the split as a signal that the managers of the company expect its relative price rise to be permanent. In support of this idea, Fama et. al. (1969) show that pre-split price rises are sustained only if the company subsequently pays an improved dividend. No good rationale has been offered for the post-split increase in volatility, and Ohlson and Penman (1987) term it "an empirical aberration".
In Turkey, almost all major listed companies, regardless of performance, split their stock each year by means of stock dividends, which are typically paid alongside cash dividends and often accompany a rights issue. This has little to do with signaling, and everything to do with how high inflation impacts on the balance sheets of Turkish companies (see Aydogan and Muradoglu, 1998) . Companies are obliged to revalue fixed assets each year by a factor close to the overall inflation rate, and this increase in value may be converted in whole or part to paid-in capital by means of the issue of stock dividends. In order to keep their debt: equity ratio below the regulatory limit, most companies choose to make this conversion.
The frequency of stock dividends makes the ISE a convenient laboratory to test propositions about their effects on share values. Even though the source of the dividends should be well understood, there is scope for firms to exploit "money illusion" on the part of stockholders, by persuading them that stock dividends are a substitute for lower cash dividends, or represent a discount on the price of rights issues.
Section II of the paper introduces our data on stock prices and stock dividend events on the ISE. In Section III we develop a GARCH model for pooled cross-sectional and time series data. This allows for time-varying event-induced residual variances, and uses an array of dummy variables to test the statistical significance of changes in the mean and variance of daily returns around event dates, and to discriminate between the effects of cash and stock dividend payments. Section IV draws some conclusions.
We find no significant effects on returns from stock dividends either before or after their payment, but very large price volatility on the ex dividend day, presumably reflecting investor confusion as to the proper post-split value of the share. This spills over into the immediate post-dividend period, in a way well described by the GARCH model, and fully explains the apparently anomalous behaviour of volatility documented by Ohlson and Penman (1987) . Real increases and decreases in cash dividends do cause returns to rise and fall after the dividend payment date rather than after the earlier announcement date, and we find evidence that firms and investors treat cash and stock dividends as substitutes. This suggests some degree of money illusion and irrationality in market reactions to dividend payments on the ISE.
II. STOCK PRICES AND STOCK DIVIDENDS
The Istanbul Stock Exchange started trading in its present form at the end of 1985, with around 80 listed shares. The market grew slowly until 1990, when as a result of the massive Turkish privatization program and the lifting of restrictions on inward investment there was a jump to over 100 in the number of listed companies, and trading volume increased from under 1 million per day (valued at around US$3 million) to over 6 million per day (valued at US$24 million). This growth has continued through the 1990s, and at end-1995 over 200 shares were listed and daily trades on the ISE averaged over US$200 million.
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The raw data for this study are daily closing prices in the five-year period January 1990 -December 1994 of the 20 most important shares by market capitalization at the start of 1990. The data were obtained directly from the Istanbul Stock Exchange. The companies, and their end-1994 market values, are listed on Table 1 . All have annual dividend cycles, and almost all took the opportunity to make rights issues and distribute share dividends alongside their cash dividend payments in the period studied. A few companies also distributed stock dividends outside this cycle. Apart from any effects on company value, stock dividends and rights issues change the nominal prices of shares, and all of our price series are adjusted in proportion to the new share issues to compensate for these effects.
II-A. Stock Prices
Daily percentage log-return for each price series i are defined as R it = 100.ln(P it /P it-1 ), and P it and P it-1 are the (adjusted) closing prices of share i on days t and t-1 respectively. Table 1 shows alongside each company the average daily log-return, and the standard deviation of daily log-returns, in the years 1990-94. Average daily returns are high by the standards of developed markets, but this mainly reflects the high rate of inflation in Turkey. The annual inflation rates of 50-100 per cent per annum encountered in the early 1990s translate into a daily percentage log-return of 0.2218 per cent.
Comparing this with the stock returns, it is evident that the value of many of the shares listed, and the ISE index itself (log-return 0.2029), actually fell in real terms over the sample period.
To assess the effects of cash and stock dividends on share values, it is important to clean prices of any effects which might be expected to occur as a result of general market movements, and work with the residual "abnormal" or "excess" returns series. Because of the importance of inflation in driving prices, we tentatively propose a two-factor model for ISE stock returns:
where R it is nominal return, R ft is the nominally riskless return, R mt is the market return, π t is the expected rate of inflation, and the residual r it measures abnormal returns. It is difficult to obtain a consistent series of interest rates for a nominally riskless asset in Turkey. We assume that the riskless rate consists of a real rate (which may itself depend on expected inflation) and a premium for expected inflation (which is related to past inflation p t ), so that R ft = λ 1i + λ 2i p t . Substituting in (1) the model
where α i = (1 -β i ).λ 1i and γ i = {(1 -β i ).λ 2i + δ i }. Equation (2) can be estimated by OLS on the daily log-returns series, and the resulting parameter estimates are shown in Table 1 .
In practice, there is little evidence of a significant inflation premium in any of the shares studied. Comovement with the market is important, however, and systematic risk accounts for some 35-55% of the variance of daily returns, so the variance of abnormal returns is about 45-65% of the variance of total returns. As might be expected, the betas of the shares in our sample of major companies do not deviate markedly from 1. However, shares which underperform the index (e.g. Bagfas) do not necessarily have betas below 1, and outperforming shares (e.g. Ege Biracilik) do not necessarily have betas above 1.
This implies that there are important company-specific effects in returns which are not captured by the market model, but absorbed into the constant (α, price trend) terms in the regressions. Table 2 lists the companies in our sample along with the number and type of "dividend events" with which they were associated during the years 1990-4. In total there are 20 companies x 5 cash dividend payments = 100 cash dividend events, + 11 additional stock dividend distributions, making 111 relevant events in our sample. However, in one case the adjusted price after the stock dividend distribution implied a huge 35% rise in company value on the dividend date, and we have dropped this outlier from the sample. Its inclusion would strengthen the findings artificially. All results below are based on data from the remaining 110 events.
II-B. Stock Dividends
The dividend events themselves are classified into five groups -(real) cash dividend increases, cash dividend decreases, cash dividend increases combined with a stock dividend, cash dividend decreases combined with a stock dividend, and pure stock dividend distributions. The Table also shows the frequency of rights issues by each company. These generally coincide with cash and stock dividend payments.
The size of cash and stock dividends are usually publicly announced well in advance of their payment.
We have not been able to establish announcement dates for all the dividend payments early in our sample. However, for the years 1993-4, cash dividends are typically declared about 4-5 weeks before payment, while stock dividends and rights issues are announced much earlier, often 3-6 months before the event. There are some exceptional cases -for example, the Eczacibasi cash dividend in May 1994 was declared only 2 days before the ex-dividend date. In a few cases the size of dividends, cash and stock, are changed after their first announcement.
There is no obvious association in Table 2 of stock dividend payments with share price outperformance. Some companies which paid annual stock dividends were relatively fast-growingArcelik, Eczacibasi, Koc. Others like Doktas and Demir Dokum were rather slow-growing. Similarly, there is no correlation between relative price performance and the number of rights issues. Table 3 , which aggregates events across companies and adds information on the average level of dividend payments, does provide some explanation for the incidence of stock dividends. Three points are apparent. First, when firms paid increased cash dividends, quite often (38/ 63 times, or 60%) they also paid a stock dividend. In contrast, when firms paid a reduced cash dividend, they less often paid a stock dividend (17/ 37 times, or 46%). This might indicate some signaling rationale for the stock dividend.
Second, there is a very strong association between rights issues and stock dividends. In our sample there are 54 rights issues, 49 of which were accompanied by stock dividends. This strongly suggests that stock dividends are used by companies in hope of reducing the apparent price to shareholder of the new stock. Indeed the stock dividends are termed bedelsiz artirim, meaning bonus-or free-shares.
Rights issues are heavily concentrated on firms and years when cash dividends are increasing. Of the 50 rights issues which were made simultaneously with dividend payments, 36 (72%) coincided with an increased cash dividend. This explains better than any signaling argument why stock dividends correlate with improved cash dividends -both are associated with rights issues.
Third, regardless of whether the cash dividend is increased or reduced, or a rights issue made, the amount of the cash dividend is on average significantly lower if it is paid alongside a stock dividend. In the case of increased cash dividends, the average dividend paid was 232% if only the cash dividend was paid, but 102% if a stock dividend was also paid. It is approximately true that when a stock dividend is paid together with a cash dividend, the stock dividend is of equal apparent value, and reduces the cash dividend one-for-one. On average the 102% improved cash dividend was paid alongside a 96% stock dividend. Where the cash dividend was reduced, on average a 46% cash dividend was paid alongside a 6 6 53% stock dividend. This strongly suggests that firms hope shareholders will regard cash and stock dividends not only as partial substitutes, but as almost perfect substitutes.
III. THE EFFECTS OF STOCK DIVIDENDS
We use an event study methodology to assess the impact of these cash and stock dividend payments on the prices of the underlying stocks. This involves extracting, for all companies and years, strips of abnormal return data for some window around the event dates of interest, and pooling the resulting time-series/ cross-section data to identify patterns which repeatedly occur before, at, or after the event date. The methodology has the disadvantage that information in the sample which falls outside the chosen data windows is not used. Care must also be taken to test for the validity of pooling from a heterogeneous collection of firms and years. The advantage of the methodology is that we do not have to control for the many other influences which impacted on excess returns throughout the sample.
Implicitly, we assume that the dividend payments are the only significant factors affecting all prices in the weeks around the events.
The "event" which we examine is the actual payment of the dividend, and the event day is the exdividend date for the share. Most US studies, which tend to focus on the signaling hypothesis, look at market reactions after the dividend announcement date. However, as we have seen, there is no signaling rationale for stock dividends on the ISE. We look at returns in a window which runs from 30 trading days before the event date, to 30 days after. This is much shorter than the periods considered in parallel US studies, which typically look at the behavior of returns over periods of a year or more around the event dates. The smaller event window reflects the much greater frequency of stock dividend payments on the ISE. for day t relative to the event day 0. For straight cash dividend payments, cumulative returns rise for 10-15 days after the announcement of an improved dividend, and fall for 10-15 days after a dividend cut. For straight stock dividend events, cumulative returns start to rise about 10-15 days before the event date, and slowly fall thereafter. This mirrors closely the behavior of returns on US stocks around split announcement dates.
This pattern is also observed for compound cash and stock dividend events. In all these cases the price rises relative to the market (strictly, cumulative excess returns increase) in advance of the dividend date.
If a stock dividend is paid and the cash dividend is increased, the higher price is sustained. If a stock dividend is paid and the cash dividend is cut, the price slowly drifts down, but does not actually fall as in the case of a pure cash dividend cut. This suggests that to some degree firms are indeed able to offset the impact of a lower cash dividend by offering a stock dividend. So firm behavior in sweetening low cash dividends with stock dividends is rational, even if investor reactions are not. Table 4 shows mean returns and the standard deviation of returns in five windows around the event date -30-11 days before, 10-1 days before, the event day itself, 1-10 days after, and 11-30 days after. The breaks 10 days before and after the event date were chosen because they are roughly the points at which local trends emerge and reverse in Figures 1 and 2 . The mean returns in Table 4 The volatilities of excess returns for all types of events are similar prior to the event day. On the event day, the volatility of returns in the case of a pure stock dividend is much greater than in cases where cash dividends are also being paid. The volatility of returns continues to be high after the stock dividend date. There is therefore some evidence that the increased volatility observed after stock splits in US markets is also present on the ISE. The volatility of shares with high/ low returns following an improved/ worsened cash dividend also increases after the dividend date.
III-A. Regression with Event Dummies
We need some more formal way of testing the significance of these patterns in the mean and variance of returns. The issue is complicated by the fact that for many observations in our sample, more than one factor is affecting returns -for example a cash dividend and a stock dividend. The effects of a stock dividend could be estimated by considering only those cases where a stock dividend was paid, but no cash dividend. However, that would not use the sample data efficiently. To identify the separate effects of cash and stock dividends we have started by regressing returns on sets of dummy variables which take the values 1 or 0 depending on whether a cash dividend or stock dividend is present, and whether the returns come from the windows before, at, or after the event date.
Specifically, we define S it = 1 if there is a stock dividend paid by company i at the event date related to t, and 0 otherwise; U it = 1 if an increased cash dividend is paid, and 0 otherwise; D it = 1 if a decreased cash dividend is paid, and 0 otherwise;
T jt = 1 if observation t is in the j-th window, (j = 1, 2, ..5), around the event date, and 0 otherwise. The five windows are those of Table 4 , i.e.: 30-11 days before, 10-1 days before, the event day 0, 1-10 days after, and 11-30 days after. Excess returns r it can then be described as: Under the assumption that the error terms are independent, normally distributed and homoscedastic, equation (4) can be estimated by ordinary least squares. This will recover as coefficients the mean effects shown in Table 4 . For example, the coefficient a 12 on T 2t S it , measuring the abnormal return during the period 1-10 days before a stock dividend, will be +0.7827. The coefficient a 42 on T 2t S it U it , measuring the interaction effect of a stock dividend and an increased cash dividend in the 10 days 9 before a dividend date, will from The resulting parameter estimates are shown in full on Table 5 . To illustrate the workings of the model, Figure 3 shows the pattern implied for mean excess returns to a share experiencing a stock dividend and a reduced cash dividend, which is now (a 0j + a 1j + a 3j + a 5j ). For this kind of event, excess returns rise a little ahead of the dividend date, rise sharply on the event day, and fall immediately afterwards.
The estimated rise in returns in the 10 days before a pure stock dividend payment, measured by the coefficient a 12 , is a little higher than previously estimated (0.8089 rather than 0.7827) as a result of the constraints. It is statistically significant at the 5% level. The coefficient a 24 measuring the rise in returns in the 10 days after a cash dividend increase is also significant. However, the fall in returns after a decreased cash dividend does not appear to be statistically significant, and no other significant effects on expected returns -including those on Figure 3 -are found from the regression.
III-B. A GARCH Model for Event Data
Unfortunately, the assumptions which would support OLS-based inference from Equation (5) are unlikely to be observed in most event study samples. The main problem is that the residuals in (5) do not have constant variance. There are three sources of heteroscedasticity, the first two well recognized in the event study literature, the third also very familiar in empirical finance but relatively neglected in event study applications.
First, the model pools data from a number of different companies and time periods. The event study methodology means we necessarily constrain the effects of, say, stock dividends on mean returns to be equal across companies. But there is no reason why the variance of returns should be constant across companies, and we have seen in Table (1) that there are sizable differences in the variance of excess returns to companies in our sample. This type of heteroscedasticity can be easily handled in a traditional regression framework, by normalizing the data -that is, by dividing all the observations on each company or event by the standard deviation of observations across that company or event, prior to estimation by OLS.
Second, there is no reason why the variance of returns should be constant throughout each event window. Indeed, the US research discussed above finds that the variance of returns may differ for each stock dividend event between the pre-and post-event periods, so this is an important hypothesis for investigation. This could also in principle be handled by a data normalization -for example, by dividing each observation not by the whole-event sample standard deviation, but by the standard deviation within the relevant inside-event window to which the observation belongs. This approach is suggested by Boehmer et. al. (1991) . Heteroscedasticity of this kind we term event-related conditional heteroscedasticity.
Third, the generalized autoregressive heteroscedasticity (GARCH) model of Bollerslev (1986) has been found to provide a good description of the variance of daily stock returns -see, for example, Akgiray (1989) and de Santis and Imrohoroglu (1997) . In this model, any large shock to a share price which causes an exceptionally high or low abnormal return on a particular day, also causes the variance of returns to be high on the following day, and to decay only slowly back to its long run average "unconditional" value. So if a dividend event causes a large mispricing on the ex-dividend day, say, prices are likely to be volatile for many days thereafter. Although there is much discussion of "eventinduced variance" in the event study literature (e.g. Brown and Warner, 1985) , few studies take the step of characterizing the variance of returns as a GARCH process, perhaps because of the computational problems discussed below.
In our context, the simplest GARCH(1,1) model for the variance of excess returns for event i is:
h it = b it + c 1i .v it-1 2 + c 2i .h it-1 where v it is the "shock" to returns on day t of event i, and h it is the time-varying variance of returns.
The GARCH equation (6) makes the variance on day t be conditional on the variance of the previous day (h it-1 ) and the most recent squared shock v it-1 2 . In a steady state, with the squared shock set to its expected value h it-1 , and variance constant over time so that h it-1 = h it = h i , the unconditional variance of event i is
In the GARCH model, a large shock to returns will raise the variance of returns on the day following the shock, by an amount which depends on the size of coefficient c 1i . On subsequent days, provided no further shocks occur, the variance will gradually return to the long run level described by (8). Any oneoff shock to returns will therefore have a persistent effect, raising variance for a number of days afterwards. The degree of persistence depends on the size of coefficient c 2i .
A general model would allow the variance to differ across companies and events (subscript i) and also across days within each event window (subscript t), the first two sources of heteroscedasticity described above. This is the full event-related GARCH model. By analogy with (5), we set Here, the coefficient b 22 , say, measures any increase in variance 1-10 days before (T 2t = 1) a cash dividend increase (U it = 1). As in (5) we assume that the variances in the outer windows, 11-30 days before and after the events are equal, and are captured in the terms b 0i . Since it is reasonable to assume that the unconditional variance stays constant for each company over time, we write:
where the E ik are dummies taking the value 1 if event i relates to company k, and zero otherwise.
Thus for each company the unconditional variance is still described by (8) 1 -c 1i -c 2i ) . The overall conditional variance will then depend through the GARCH model (6) - (10) on the company concerned, the type of event, the relationship of day t to the event date, and (the autoregressive component) on the size of recent shocks to returns.
To illustrate the workings of the model, and anticipating some of the estimation results below, Figure 4 shows the behavior of the unconditional, event-related conditional, and overall conditional variance for firms that paid an increased cash dividend and no stock dividend. The event-related conditional variance rises before the dividend date, falls sharply on the dividend date itself, rises even more sharply immediately afterwards, and finally falls back to its long run level. The overlaid GARCH process causes the overall conditional (actual, observed) variance to smoothly transit from one level of the unconditional variance towards the next. The conditional variance therefore starts rising in advance of the dividend date, falls only slightly on the dividend day, rises further after the increased dividend is paid, and falls very gradually back to its long run level.
The parameters of the system (5)- (7), (9)-(10), must be estimated by maximum likelihood. The system is highly parameterised, and it proved impossible, even after a lengthy search using a combination of simplex and Berndt-Hall-Hall-Hausman (1974) algorithms, to obtain a solution without further constraints on the system. We have chosen to impose the restriction that the GARCH parameters c 1i and c 2i are equal across companies, equal to c 1 and c 2 respectively. This is less restrictive than it might appear. For example, the J. P. Morgan RiskMetrics system assumes return variances can be described by an exponential smoothing model similar to (6) with common parameters across all asset classes and all markets, and Guldimann (1995) adduces evidence to show that this approximation is acceptable.
The parameter estimates for the constrained model are shown on Table 6 . We have not shown the company-specific constant terms in the variance equation in full, but simply the average across companies, and the range. As might be expected, the unconditional variances by company for the event subsamples resemble the whole-sample residual variances implied by the market model standard errors in Table 1 . We have however, set out all the event effects on the variances -the parameters of (9) -and indicated where these are significant.
The GARCH model has changed the estimates of the mean equation (5) in two ways. The run-up in returns prior to a stock dividend no longer appears significant. On the other hand, the fall in returns after a reduced dividend does now appear significant. The rise in returns after an improved cash dividend remains significant.
The estimated coefficients in the variance equation are also interesting. The model shows very strong GARCH effects, with highly significant coefficients c 1 and c 2 . The value of 0.79 for c 2 implies a high degree of persistence, so that any shock to returns will raise variance for many days thereafter.
The coefficient b 12 is not significantly different from zero, so there is no event-related increase in the variance in the 10 days before a stock dividend. The presence of a stock dividend does not in itself shift the variance upwards before the event. However, there is a marked increase in variance on the day of the stock dividend distribution, as shown by the significance of coefficient b 13 . Stock dividend distributions therefore typically cause a large unexpected jump up or down in price on the day of their payment. These jumps raise the variance of returns after the event day through the GARCH effect.
However, the coefficient b 14 is significantly negative, meaning that the event-related conditional variance actually falls immediately after a pure stock dividend.
In this case and others, the net effects implied for pre-and post-dividend event variances are hard to judge from the model coefficients alone. We have already seen in Figure 4 the implications of the model for the variance of returns on shares paying increased cash dividends. On Figure 5 we simulate the behavior of the conditional variance for all types of event. In all cases, there is some increase in postevent variance. The large event day price movement associated with the pure stock dividend leads to a particularly large increase in variance on the dividend day. However, the post-dividend fall in the eventrelated conditional variance causes the overall conditional variance to fall very rapidly thereafter, and the Figure shows that the variance returns to its long run level within the next 10 days.
This contrasts the case of a pure cash dividend increase examined earlier. Because in Table 6 the coefficients b 22 and b 24 are significantly positive, the event-related conditional variance of returns increases in advance of the improved dividend payment, and stays high after the dividend date. When combined with the GARCH persistence effect, the result is a steady rise and a very gradual fall in volatility, with the variance still higher than its long run level 30 days after the dividend date.
When the stock dividend is paid alongside a cash dividend, there are also some weak interaction effects.
A stock dividend combined with an increased or decreased cash dividend results in the same kind of event-day jump in variance as the pure stock dividend, but of a smaller magnitude. However, the variance remains higher for longer after the dividend date, due to the rise in event-related variance associated with an improved cash dividend, and the roughly constant event-related conditional variance following a reduced cash dividend.
IV. CONCLUDING COMMENTS
This paper set out to establish whether there were systematic patterns in returns associated with the many stock dividend payments made by companies listed on the ISE, and whether these resembled the patterns observed around stock splits and dividends in the US market.
Stock dividend payments on the ISE are not motivated by the same factors -such as past or prospective outperformance -which trigger stock splits in more developed markets. They are largely driven by accounting and regulatory considerations. However, the presence of stock dividend payments on the ISE do appear to lead investors to behave irrationally, to treat the stock dividends as substitutes for cash dividends and as an effective discount on the price of rights issues. We find that shares on the ISE which offer a stock dividend alongside a reduced cash dividend do not suffer the same adverse reaction as shares which simply cut their cash dividend.
Although there appears to be an anticipatory rise in the price of shares paying stock dividends similar to that observed in the US, this effect becomes statistically insignificant once proper account is taken of the way the return variance changes before and after the dividend is paid. This is consistent with the findings of Aydogan and Muradoglu (1998) , who from a conventional event study methodology find no systematic price reactions around the announcement and payment of a number of stock dividends and rights issues on the ISE in the period 1988-93.
In contrast, cash dividend payments do have a significant impact on excess returns. There is no systematic movement in price in the weeks before the dividend payment date. But after the dividend date, the price of shares which pay an improved dividend rise, and the prices of shares which pay a lower dividend fall. This suggests that the ISE is informationally inefficient, in that news about cash dividends -which are announced from one to three months earlier -is absorbed only partially in advance of their actual payment.
The main technical innovation in the paper is the use of a GARCH model with event-dependent intercept terms to track changes in variances around event dates. The model reveals that share prices are exceptionally volatile on the day of a stock dividend payment. Prices are also volatile after the stock dividend payment, but this reflects a market reaction to the volatility around the dividend date -that is, conditional heteroscedasticity -rather than a post-event upward shift in the level of the returns variance.
We conjecture that this reflects some confusion about whether the stock dividend will have a real effect on relative share prices, a confusion which is resolved in the two weeks following the dividend distribution.
This contrasts with the case of an increased cash dividend, where the level of the variance does rise temporarily before and after the dividend payment, a phenomenon which may reflect an increased trading in these shares, and which deserves further investigation in a model with volume-dependent
volatility.
An increase in variance after stock splits has also been observed in the US stock market, but no good rationale has been provided. The GARCH effect identified here offers a possible explanation for this effect, and suggests that it may be productive to apply our methodology to other markets and other types of events where variance anomalies have appeared. This does of course beg the much larger question of why GARCH-type effects are so omnipresent in financial markets. 
